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(54) RARE EARTH MAGNET AND ITS MANUFACTURING METHOD, AND METHOD OF 
MANUFACTURING MULTILAYER OBJECT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare earth 
magnet having a sufficiently high corrosion 
resistance. 

SOLUTION: The rare earth magnet 1 comprises a 
magnet element 10 containing rare earth elements, 
an essentially amorphous layer 20 formed on the v 
surface of the magnet element 10, and a protection 
layer 30 formed on the surface of the amorphous 
layer 20. The amorphous layer 20 contains the same 
material as the main component element of a magnet 
material contained in the magnet element 10. 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
;Claim 1 ] 

The magnet element assembly containing rare earth elements, 

The substantial amorphous layer formed on the front face of the magnet element assembly, 
It has the protective layer formed on the front face of the amorphous layer, 

Said amorphous layer is a rare earth magnet characterized by containing the same element as the major element of the magnet 
ingredient contained in said magnet element assembly. 
[Claim 2] 

The rare earth magnet according to claim 1 with which the presentation ratio of said element contained in said amorphous layer is 
characterized by the presentation ratio of said major element contained in said magnet element assembly, and the substantially same 
thing. 
[Claim 3] 

The rare earth magnet according to claim 1 or 2 with which arithmetic mean granularity Ra of the front face by the side of said 
protective layer of said amorphouslayer is characterized by being 0.3-1.5 micrometers. 
[Claim 4] 

The magnet element assembly containing rare earth elements, 

The substantial amorphouslayer which a solid particulate or a particle beam is made to collide with the front face of said magnet 
element assembly, and near [ said ] the front face of said magnet element assembly is deteriorated, and is obtained, 
The protective layer formed on the front face of the amorphous layer, 
The rare earth magnet characterized by preparation ******. 
[Claim 5] 

A rare earth magnet given in any 1 term of claims 1-3 characterized by said amorphous layer being what a solid particulate or a 
particle beam is made to collide with the front face of said magnet element assembly, and near [ said ] the front face of said magnet 
element assembly is deteriorated, and obtained. 
[Claim 6] 

The collision process which makes a solid particulate or a particle beam collide with the front face of the magnet element assembly 
containing rare earth elements, 

The protection stratification process which forms a protective layer on the front face after said collision process of said magnet 
element assembly, 

The manufacture approach of the rare earth magnet characterized by preparation ******. . 

[Claim 7] V * ,' 

The manufacture approach of the rare earth magnet according to claim 6 characterized by making a solid particulate or a particle beam 
collide so that near the front face of said magnet element assembly may be made to transform and an amorphous layer may be formed 
in said collision process. ... 
[Claim 8] 

Said particle beam is the manufacture approach of a neutral particle beam, an ion beam, a molecule beam or a radical beam, and the 
rare earth magnet according to claim 6 or 7 that comes out and is characterized by a certain thing. 
[Claim 9] 

The manufacture approach of the rare earth magnet according to claim 8 characterized by said particle beam being what generated by 
plasma discharge. 
[Claim 10] 

The manufacture approach of the multilayer object characterized by making a solid particulate or a particle beam collide with the front 
face of the magnet element assembly containing rare earth elements, and deteriorating near [ said ] the front face of said magnet 
element assembly in a substantial amorphous layer. 
[Claim 11] 

Said particle beam is the manufacture approach of a neutral particle beam, an ion beam, a molecule beam or a radical beam, and the 
multilayer object according to claim 10 that comes out and is characterized by a certain thing. 
[Claim 1 2] 

The manufacture approach of the multilayer object according to claim 1 1 characterized by said particle beam being what generated by 
plasma discharge. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a rare earth magnet especially the rare earth magnet which prepared the protective layer on the front face, its 
manufacture approach, and the manufacture approach of the multilayer object with which the rare earth magnet is equipped. 
[Background of the Invention] 
[0002] 

the R-Fe-B system magnet which the so-called R-Fe-B system magnet (R shows rare earth elements, such as Nd.) is developed as a 
permanent magnet in which the high energy product of 25 or more MGOes is shown in recent years, for example, is formed of 
sintering by the patent reference 1 - moreover, by the patent reference 2, what is formed of high-speed quenching is indicated. 
However, since a R-Fe-B system magnet contained the rare earth elements and iron which oxidize comparatively easily as a principal 
component, the corrosion resistance was very low and it had technical problems, like that originate in that and the engine performance 
as a magnet deteriorates at the time of manufacture and use, and/or the manufactured magnetic dependability is comparatively low. 
For the purpose of improving the corrosion resistance of such a R-Fe-B system magnet, the proposal which forms various protective 
coats in the magnet front face is made until now as indicated by the patent reference 3-9. 
[0003] 

In the patent reference 3, the oxidation-resistant improvement of the permanent magnet which uses rare earth, boron, and iron as a 

principal component is more specifically meant. The permanent magnet which comes to cover an anti-oxidation plating layer to the 

permanent magnet body surface where R(at least one sort however, among rare earth elements in which R contains Y)8 atom % - 30 

atom %, B-2 atom % - 28 atom %, and Fe42 atom % - 90 atom % are used as a principal component, and the main phase consists of a 

tetragonal phase is proposed. The plating of the metal or alloy which has oxidation resistance, such as nickel, Cu, and Zn, or these 

composite coatings are indicated by this patent reference 3. 

[Patent reference 1] JP,59-46008,A 

[Patent reference 2] JP,60-9852,A 

[Patent reference 3] JP,60-54406,A 

[Patent reference 4] JP,60-63901,A 

[Patent reference 5] JP,60-63902,A 

[Patent reference 6] JP,61-130453,A 

[Patent reference 7] JP,61-1661 15,A 

[Patent reference 8] JP,6 1 - 1 66 1 1 6, A 

[Patent reference 9] JP,61-270308,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0004] 

However, when this invention persons examined in the detail the rare earth magnet which contains the conventional rare earth 
elements including the thing of a publication in the above-mentioned patent reference 1-9, they found out that this conventional rare 
earth magnet did not have sufficient corrosion resistance. That is, when the salt spray test specified to JIS-C -0023-1989 was 
performed to the rare earth magnet equipped with the above-mentioned anti-oxidation plating layer indicated by the patent reference 3, 
for example, this invention persons found out that corrosion was accepted in the magnet element assembly of the rare earth magnet. 
[0005] 

Here, with a "salt spray test", a 5**1 mass %NaCl water solution (pH=6.5-7.2) is contacted in a sample in the state of a detailed damp 
deep fog under an about 35-degree C temperature condition for 24 hours, and it is carried out by checking the corroded condition of a 
sample. Asa factor corrosion is accepted to be to a magnet element assembly by the salt spray test, generation of the pinhole in a 
protective layer (anti-oxidation plating layer) etc. can be considered. If a pinhole generates to the protective layer of a rare earth 
magnet, the corrosion factor matter in an ambient atmosphere (oxygen, a sulfide, moisture, salt, etc.) will invade from the pinhole, and 
it will become the factor which makes a magnet element assembly corrode. Since especially a rare earth magnet is corroded very 
easily, the conventional rare earth magnet corrosion is accepted to be to a magnet element assembly by the salt spray test cannot 
necessarily say it as what is excellent in corrosion resistance enough in an actual operating environment. 
[0006] 

Then, this invention is made in view of the above-mentioned situation, and it aims at offering the rare earth magnet which has the 
corrosion resistance which was fully excellent. 
[Means for Solving the Problem] 
[0007] 

this invention persons found out that the new layer which has different structure from a magnet element assembly was formed near 
[ the ] a front face by performing specific processing to the front face of the magnet element assembly containing rare earth elements. 
And also to corrosion factor matter, such as oxygen, a sulfide, moisture, and a chloride, the new layer is a stable layer chemically, and 
traces excelling also in mechanical stability, and came to complete this invention. 
[0008] 

That is, the rare earth magnet of this invention is equipped with the magnet element assembly containing rare earth elements, the 
substantial amorphous layer formed on the front face of the magnet element assembly, and the protective layer formed on the front 
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face of the amorphous layer, and the above-mentioned amorphous layer is characterized by containing the same element as the major 
element of the magnet ingredient contained in a magnet element assembly. Here, an "amorphous layer" means the layer the 
configuration element of whose is in an amorphous condition, i.e., the solid-state layer of the amorphism which gathered without 
constituting the crystal which has regular spatial arrangement. 

[0009] ^ . 
Moreover, "a substantial amorphous layer" means the amorphous layer which may also include a crystal with difficult detection with a 
well-known electron diffraction method and a well-known X-ray diffraction method. In addition, generally, an electron is irradiated at 
the matter and, as for an electron diffraction method, the electron wave scattered about with each atom which constitutes the matter 
analyzes the structure of the matter from the diffraction figure in which it interfered according to the phase contrast which became 
settled according to atomic mutual physical relationship. Moreover, an X-ray diffraction method photos the X diffraction image from 
the range with a crystal, change of local reflectivity is observed, and the structure of the matter is analyzed. 
[0010] 

"The major element of a magnet ingredient" means the element needed for functioning as a magnet. For example, when "the major 
elements of a magnet ingredient" is Sm and Co when "the major elements of a magnet ingredient" is R, Fe, and B when the rare earth 
magnet of this invention is a R-Fe-B system magnet, and it is a Sm-Co system magnet, and it is a Sm-Fe-N system magnet, "the major 
elements of a magnet ingredient" is Sm, Fe, and N. 
[0011] 

Even if it performs an above-mentioned salt spray test to the rare earth magnet of this this invention, the corrosion of a magnet element 
assembly which was generated with the conventional rare earth magnet is not accepted. Although the factor is not clarified, now, this 
invention persons consider it as follows. However, a factor is not limited to these. 
[0012] 

For example, the magnet element assembly of the rare earth magnet of a R-Fe-B system mentioned above is constituted mainly 
including the main phase 50, the rare earth rich phase 60 containing comparatively many rare earth elements, and the boron rich phase 
70 containing comparatively many boron, as typically shown in drawing 3 . As for this rare earth rich phase 60, that most is considered 
to exist between the particles of the main phase 50. 

As for a rare earth magnet corroding very easily, this rare earth rich phase 60 is considered because it is activity chemically to the 
corrosion factor matter. That is, the rare earth rich phase 60 tends to oxidize easily as compared with the phase which cannot form the 
passive state film in the front face upwards easily, and consists of other metals. Therefore, the rare earth rich phase 60 is directly 
exposed to a perimeter ambient atmosphere, the corrosion factor matter is contacted, and it is surmised that an oxidation reduction 
reaction with this matter generates an oxide, a sulfide, a metal salt, etc. (that is, it corrodes). And if the rare earth rich phase 60 
corrodes, since a magnet element assembly will stiffen and the main phase 50 and the boron rich phase 70 will become easy to 
exfoliate from the front face of a magnet element assembly, it is thought that it leads to the fall of a magnet property. 

Moreover, since the magnet element assembly of the rare earth magnet of a R-Fe-B system has the crystal structure, it usually has the 
crystal defect of the plane defect by the line defect by the point defect by a vacancy etc., a rearrangement, etc., a grain boundary, etc. 
Since especially the boundary of the main phase 50, the rare earth rich phase 60, and the boron rich phase 70 forms the same structure 
condition as the boundary of the crystal grain in the polycrystalline substance, it is thought that most of the boundary exists as a grain 
boundary. Generally it is known that this grain boundary will cause localized corrosion since the corrosion factor matter can invade 
easily. 

life 1 conventional rare earth magnet was equipped with the protective layer which makes a component a metallic oxide (silicon shall 
also be contained in a metal in this specification) or metal nitrides, such as a metal, resin, and Si02, on the front face of this magnet 
element assembly. . ' 

Since the metal itself is easily corroded by salt water, the opening penetrated into the corrosion part of a protective layer will produce 
the rare earth magnet equipped with the protective layer which makes a metal a component among these. Consequently, if a salt spray 
test is performed to this rare earth magnet, salt water will invade from the opening produced by corrosion. And it is considered that the 
salt water which penetrated the protective layer permeates the crystal defect of the grain boundary in a rare earth rich phase and/or a 
magnet element assembly front face etc., and makes a magnet element assembly corrode. 

Moreover an each atom's (ion's) on [ the protective layer ] and based on association between [ a metal atom and an oxygen atom ] or 
between metal atom and nitrogen atom in rare earth magnet equipped with protective layer which makes metallic-oxide or metal 
nitride's component's existence location is considered to be fixed to some extent. It originates in this, the empty site (part) where an 
oxygen atom or a nitrogen atom cannot exist in a protective layer at a metal atom list exists, and it is presumed that a detailed pinhole 
or a detailed defect etc. will arise to that empty site. Consequently, if a salt spray test is performed to this rare earth magnet, salt water 
will invade from the above-mentioned pinhole etc. And it is considered that the salt water which penetrated the protective layer 
permeates the crystal defect of the grain boundary in a rare earth rich phase and/or a magnet element assembly front face etc., and 
makes a magnet element assembly corrode. 

Furthermore, since wet process, such as the solution applying method, is used for the rare earth magnet equipped with the protective 
layer which makes resin a component as the formation approach of a protective layer, when it dried or heats a solution, internal stress 
will occur in a protective layer, it will originate in it, and gaps, such as a crack, will produce it in a protective layer. Consequently, if a 
salt spray test is performed to this rare earth magnet, salt water will invade from a crack etc. And it is considered that the salt water 
which penetrated the protective layer permeates the crystal defect of the grain boundary in a rare earth rich phase and a magnet 
element assembly front face etc., and/or the strain part of the magnet element assembly front face accompanying the crack m a 
protective layer, and makes a magnet element assembly corrode. 
[0019] 

On the other hand, the amorphous layer (only henceforth an "amorphous layer") with the rare earth magnet of this invention 
substantial between a magnet element assembly and a protective layer is formed. Thereby, since the salt water which penetrated the 
protective layer is prevented by the amorphous layer in invasion to a magnet element assembly, it is surmised that the corrosion of a 
magnet element assembly is prevented. 
[0020] 
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That is, atomic arrangement peculiar to a crystallized state hardly exists in such an amorphous layer, but since the configuration 
element is mixed with homogeneity, it is hard to produce isotropic and the vacancy which the crystal defect of an above-mentioned 
grain boundary etc. does not exist substantially, and salinity etc. can move into a layer. Furthermore, since it is hard to generate the 
deformation device based on the dislocation loop which may exist in the layer by preparing an amorphous layer, it is hard to be 
influenced of external force, residual stress, etc. It originates in these and it is thought in the rare earth magnet of this invention that an 
amorphous layer shows high corrosion resistance. Moreover, since the rare earth rich phase 60 which is easy to corrode hardly exists 
in an amorphous layer, it is thought that an amorphous layer shows high corrosion resistance also from such a viewpoint. 
Consequently, since an amorphous layer can prevent invasion to the magnet element assembly of salt water, it is thought that the 
corrosion of a magnet element assembly is fully prevented. 
[0021] 

Furthermore, in the rare earth magnet of this invention, though the crystal phase exists in the amorphous layer locally, unless an 
above-mentioned pinhole or an above-mentioned crack etc. exists in the protective layer field on the field where the crystal phase 
exists, the crystal phase does not contact salt water. 
[0022] 

That is, the rare earth magnet of this invention will be considered that the corrosion accompanying invasion of salt water does not 
advance, if a pinhole and a crack exist in a certain field in a protective layer and a crystal phase moreover does not exist in an 
amorphous layer field with the field bottom. And since such a field's existence probability becomes what multiplied by the those fields' 
in protective layer and amorphous layer existence probability, it will become very low. Therefore, if the rare earth magnet of this 
invention has the corrosion resistance which was fully excellent, this invention persons think. 
[0023] 

Furthermore, when it takes into consideration that they are the motor for automobiles, a special motor, a servo motor, a linear actuator, 
a voice coil motor, a motor for equipments, an industrial use motor, etc. in the application of a rare earth magnet as that by which a 
rare earth magnet is exposed to a comparatively cruel ambient atmosphere, the rare earth magnet of this invention corrosion is not 
accepted to be by the trial mentioned above, either has the corrosion resistance which was fully excellent. 
[0024] 

In the rare earth magnet of this invention, the presentation ratio of the element contained in the above-mentioned amorphous layer is 
substantially [ as the presentation ratio of the major element contained in a magnet element assembly ] desirable in it being the same. 
When it explains concretely, for example the magnet element assembly with which the rare earth magnet of this invention is equipped 
is an element assembly of a R-Fe-B system magnet, the presentation ratio of those elements in a magnet element assembly and the 
presentation ratio of those elements in an amorphous layer are substantially desirable in it being the same about R, Fe, and B which are 
the major element of the magnet element assembly. 
[0025] 

Since such a rare earth magnet can produce a magnet element assembly and an amorphous layer from the same raw material and does 
not moreover need to adjust those presentation ratios, it becomes possible [ simplifying a production process generally ]. Moreover, 
since formation of a magnet element assembly and formation of an amorphous layer can be performed continuously, it is hard coming 
to form an impurity layer in the front face of a magnet element assembly, and exfoliation of an amorphous layer, a corrosion resistance 
fall, etc. can prevent the fault resulting from an impurity layer further. 
[0026] 

Moreover, in the rare earth magnet of this invention, it is desirable that arithmetic mean granularity Ra of the front face by the side of 

the protective layer of the above-mentioned amorphous layer is 0.3-1.5 micrometers. 

[0027] 

Here, arithmetic mean granularity Ra is arithmetic mean granularity Ra defined by JIS-B -0601-1994. When only criteria die-length L 
was sampled in the direction of that average line from the granularity curve of the arbitration of the front face of the above-mentioned 
amorphous layer, the X-axis is taken in the direction of the average line of this sampling part, the y-axis is taken in the direction of 
longitudinal magnification in more detail and a granularity curve is expressed with y=f (X), the value'calculated by the following *"•• 
formula (1) is said. 
[0028] 
[Equation 1] 



to = jft\f( x px - (i) 



[0029] 

Since the front face in which a protective layer is formed in a rare earth magnet is made into the split face of predetermined arithmetic 
mean granularity Ra according to this invention, a protective layer and an amorphous layer paste up firmly. Therefore, since the 
adhesion of an amorphous layer and a protective layer becomes good, a protective layer stops being able to exfoliate from an 
amorphous layer easily. 
[0030] 

Here, since local thickness will become very thin in the protective layer field on the heights of an amorphous layer front face when the 
thickness of a protective layer is comparatively thin if arithmetic mean granularity Ra becomes larger than 1 .5 micrometers, it is in the 
inclination a pinhole etc. becomes easy to generate to the field. Moreover, since local thickness becomes very thick in the protective 
layer field on the crevice of an amorphous layer front face when the thickness of a protective layer is comparatively thick, it is in the 
inclination for the magnetic properties of the rare earth magnet in the field to fall. On the other hand, when arithmetic mean granularity 
Ra becomes smaller than 0.3 micrometers, it is in the inclination for a protective layer to become easy to exfoliate from an amorphous 
layer. 
[0031] 

Moreover, in the rare earth magnet of this invention, it is desirable that an amorphous layer is what a solid particulate or a particle 
beam is made to collide with the front face of a magnet element assembly, and near the front face of a magnet element assembly is 
deteriorated, and is obtained. 
[0032] 
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Here, a "solid particulate" means particulate-solid objects, such as an abrasive grain, and a "particle beam" serves as thin flow with a 

common travelling direction, progresses, and means the ensemble of a microscopic particle who hardly collides inside. 

[0033] 

This rare earth magnet can have the corrosion resistance which was fully excellent Although the factor is not clarified, now, this 

invention persons consider it as follows. However, a factor is not limited to these. 

[0034] 

That is, if these are made to collide with the front face of a magnet element assembly by injection of a solid particulate, or the 
exposure of a particle beam, the surface field with which it collided will carry out heating fusion quickly. By the thermal diffusion 
inside a magnet element assembly, it cools quickly and this heating field is re-solidified. Thus, since the surface field of the magnet 
element assembly by which the temperature up was carried out for a short time to near the melting point is cooled rapidly, it is thought 
that an amorphous layer is formed. 
[0035] 

Moreover, a solid particulate is considered that the impulse force to the own front face of a particle acts. That is, since the front face of 
a magnet element assembly is struck by the solid particulate, the so-called forging operation takes place and it is thought by carrying 
out the compression set of near the front face of a magnet element assembly that an amorphous layer is formed. 
[0036] 

The rare earth magnet of this invention is characterized by having the magnet element assembly containing rare earth elements, the 
amorphous layer which a solid particulate or a particle beam is made to collide with the front face of the above-mentioned magnet 
element assembly, and near the front face of a magnet element assembly is deteriorated, and is obtained, and the protective layer 
formed on the front face of the amorphous layer. Since this rare earth magnet has the same amorphous layer as ***♦, it can have the 
corrosion resistance which was fully excellent. 
[0037] 

Moreover, the manufacture approach of the rare earth magnet of this invention is characterized by having the collision process which 
makes a solid particulate or a particle beam collide with the front face of the magnet element assembly containing rare earth elements, 
and the protection stratification process which forms a protective layer on the front face after the collision process of the above- 
mentioned magnet element assembly. 

[0038] " , 

If a magnet element assembly is exposed into air, an about several nm thin oxide film (when water is included, it is the passive state 

film) will usually be formed in the front face of a magnet element assembly. With the rare earth magnet in which the protective layer 

was formed on this magnet element assembly, since the adhesion of a protective layer and a magnet element assembly falls, it is 

thought that a protective layer becomes easy to exfoliate from a magnet element assembly. 

[0039] 

However, since a surface part is etched by the particle in case according to the manufacture approach of the rare earth magnet of this 
invention a particle is made to collide and an amorphous layer is formed in the front face of a magnet element assembly, the corrosion 
part on the front face of a magnet element assembly can be removed. 

[0040] , . , . 

Moreover, although a magnet element assembly sinters and produces the alloy of the diameter of several micrometers, irregularity 
usually tends to produce the front face of the magnet element assembly after sintering. When plating, vacuum evaporationo, resin 
paint, etc. are performed and a protective layer is formed in such the condition, it is in the inclination it to become difficult to make 
thickness of a protective layer into homogeneity. In the case of the protective layer by metal plating, this invention persons have 
acquired the knowledge that the dependability as a protective layer is acquired, if there is thickness 20 micrometers or more in the case 
of the protective layer by 10 micrometers or more and the resin paint film. However, by the heights of the front face of a magnet 
element assembly, it is less than the thickness, and since it is in the inclination which a pinhole produces, it is thought that it becomes 
easy to corrode a magnet element assembly. 

[0041] / 
It is thought that such a problem is usually avoidable by adding the process which performs surface control by dissolving the rare earth 
rich phase on the front face of a magnet element assembly using an acid, and removing the main phase particle near a front face. If it 
passes through this process, it is usually checked that arithmetic mean granularity Ra of the front face of a magnet element assembly is 
set to about 1 -2 micrometers. However, even if it was the case where arithmetic mean granularity Ra was near 2 micrometer, this 
invention persons found out that the above-mentioned problem still arises. Therefore, it is considered by such process for it to be 
difficult to avoid the above-mentioned problem completely. 
[0042] 

However, by the manufacture approach of the rare earth magnet of this invention, flattening of the irregularity of the front face of a 
magnet element assembly can be carried out more compared with the surface treatment approach by the above-mentioned acid. As one 
of the factor of the, although the following things can be considered, a factor is not limited to this. That is, in an above-mentioned 
collision process, it is surmised by the heights of the front face of a magnet element assembly that many solid particulates or particle 
beams collide rather than the part and crevice which have been projected from the front face. Therefore, in this invention, it is thought 
by passing through the above-mentioned collision process compared with the surface treatment approach by the acid with which an 
acid tends to act on both heights and a crevice that it is easy to carry out flattening of the front face. 
[0043] 

Moreover, in a collision process, when a solid particulate or a particle beam is made to collide so that near the front face of a magnet 

element assembly may be made to transform and an amorphous layer may be formed, it is desirable. 

[0044] 

According to this, an amorphous layer can be easily formed on a magnet element assembly. Therefore, in a protection stratification 
process, if a protective layer is further formed on the front face of the amorphous layer, a thing like the rare earth magnet of above- 
mentioned this invention for which the magnet which was fully excellent in corrosion resistance is produced easily will become 
possible. Moreover, since an amorphous layer is formed by deteriorating some magnet element assemblies, the presentation ratio of 
the element contained in an amorphous layer can be substantially made the same with the presentation ratio of the major element 
contained in a magnet element assembly. 
[0045] 

Furthermore, according to the manufacture approach of this rare earth magnet, arithmetic mean granularity Ra of the front face of an 
amorphous layer can be set to above-mentioned 0.3-1 .5 micrometers by adjusting a rate of a particle, particle size of a particle, etc. 
which are made to collide with a magnet element assembly. Therefore, the manufacture. approach of this rare earth magnet can form a 
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protective layer suitably on the front face of an amorphous layer. 
[0046] 

Moreover, in the case of production of the rare earth magnet equipped with the protective layer which makes resin a component, wet 
process, such as the solution applying method, is used as the formation approach of a protective layer, and, generally aqueous acids are 
used for it by such wet process. When using aqueous acids and forming a protective layer on the front face of the magnet element 
assembly which has this configuration, the rare earth rich phase 60 containing comparatively many rare earth elements with a very low 
oxidation reduction potential (normal electrode potential) contacts aqueous acids from the part which exists in the front face of a 
magnet element assembly, and is considered to form the main phase 50 or the boron rich phase 70, and a local battery. Thereby, the 
rare earth rich phase 60 is eluted sequentially from what exists in the front face of a magnet element assembly, and will cause a' 
phenomenon like intergranular corrosion. Consequently, the magnetic properties of a magnet element assembly are presumed to be in 
the inclination which becomes less enough. Moreover, in order to prevent this corrosion, this invention persons have acquired the 
knowledge that it is necessary to form beforehand nickel plating which has thickness 10 micrometers or more on the front face of a 
magnet element assembly. 
[0047] 

However, by the manufacture approach of the rare earth magnet of this invention, after forming an amorphous layer on the front face 
of a magnet element assembly, such wet process will be used. Since an amorphous layer is a layer which cannot oxidize easily as 
mentioned above, it plays the role which protects a magnet element assembly from aqueous acids like the above-mentioned nickel 
plating. Consequently, even if it uses what makes resin a component as a protective layer, the corrosion of the magnet element 
assembly in the protection stratification process can be prevented effectively. 
[0048] 

In the manufacture approach of the rare earth magnet of this invention, the above-mentioned particle beam is desirable in their being a 
neutral particle beam, an ion beam, a molecule beam, or a radical beam. Since approaches, such as well-known blasting processing, 
and ion beam processing, plasma treatment, can be used as an approach of making this particle beam colliding with a matter front face, 
an amorphous layer can be formed still more easily on the front face of a magnet element assembly using the above-mentioned 
approach. Since an amorphous layer can be especially formed still more efficiently and certainly as an above-mentioned particle beam 
is what is generated by plasma discharge, it is more desirable. 
[0049] 

Moreover, the manufacture approach of the multilayer object of this invention makes a solid particulate or a particle beam collide with 
the front face of the magnet element assembly containing rare earth elements, and is characterized by deteriorating near the front face 
of the above-mentioned magnet element assembly in an amorphous layer. This multilayer object can be used as the member for 
forming the rare earth magnet of above-mentioned this invention. 
[0050] 

In the manufacture approach of the multilayer object of this invention, the above-mentioned particle beam is desirable in their being a 
neutral particle beam, an ion beam, a molecule beam, or a radical beam. Since an amorphous layer can be especially formed still more 
efficiently and certainly as an above-mentioned particle beam is what is generated by plasma discharge, it is more desirable. 
[Effect of the Invention] 
[0051] 

According to this invention, the rare earth magnet which has the corrosion resistance which was fully excellent can be offered. 
Moreover, the manufacture approach of such a rare earth magnet can be offered. 
[Best Mode of Carrying Out the Invention] 
[0052] 

Hereafter, the suitable operation gestalt of this invention is explained to a detail, referring to a drawing if needed, in addition, the thing 
for which the same sign is given to the same element among a drawing - ** - it carries out and the overlapping explanation is 
omitted. Moreover, especially physical relationship, such as four directions, shall be'based on the physical relationship shown in a 
drawing, unless it refuses. Furthermore, the dimension ratio of a drawing is not restricted to the ratio of illustration. 
[0053] 

Drawin g 1 is the outline perspective view showing 1 operation gestalt of the rare earth magnet concerning this invention, and drawing 
2 is drawing which expressed typically the cross section which appears when an I-I line cuts the rare earth magnet of drawing 1 . The 
rare earth magnet 1 of an operation gestalt consists of a multilayer object which consists of an amorphous layer 20 which covers the 
magnet element assembly 10 and the whole front face of the magnet element assembly 10, and is formed, and a protective layer 30 
which covers the whole front face of the amorphous layer 20 with which the multilayer object is equipped, and is formed a passage 
clear from drawing 1 and 2. 
[0054] 

(Magnet element assembly) 

The magnet element assembly 1 0 contains R, iron (Fe), and boron (B). R shows one or more sorts of rare earth elements, and shows 
one or more sorts of elements chosen from the group which specifically consists of the scandium (Sc), yttrium (Y), and lanthanoids 
belonging to three groups of the long period mold periodic table. Here, a lanthanoids points out a lanthanum (La), a cerium (Ce), a 
praseodymium (Pr), neodymium (Nd), samarium (Sm), a europium (Eu), a gadolinium (Gd), a terbium (Tb), a dysprosium (Dy), a 
holmium (Ho), an erbium (Er), a thulium (Tm), an ytterbium (Yb), and a lutetium (Lu). 
[0055] 

The presentation in the magnet element assembly 10 of the element mentioned above is desirable in it being what is explained below, 

when manufacturing this magnet element assembly 10 with a sintering process. 
[0056] 

When one or more sorts of elements are included among Nd, Pr, Ho, and Tb as R among what was mentioned above, it is desirable, 
and it is still more desirable although one or more sorts of elements are included among La, Sm, Ce, Gd, Er, Eu, Tm, Yb and Y 
[0057] " - , . , , 

The content rate of R in the magnet element assembly 1 0 is desirable in it being eight to 40 atom % to the amount of all the atoms that 
constitute the magnet element assembly 10. Under by 8 atom %, since the crystal structure serves as a cubic organization of the same 
structure as alpha-iron, the content rate of R is in the inclination for the rare earth magnet 1 which has high coercive force (iHc) not to 
be obtained, moreover - if the content rate of R exceeds 30 atom % - R - a rich nonmagnetic phase increases and it is in the 
inclination for the residual magnetic flux density (Br) of a rare earth magnet 1 to fall. 
[0058] 

The content rate of Fe in the magnet element assembly 10 is desirable in it being 42 to 90 atom % to the amount of all the atoms that 
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constitute the magnet element assembly ™ ft SSSa^t^S^ 

under 42 atom %, and when 90 atom %.s exceeded, itism the 0/ to me ^ount of all the atoms that 

Stent rate of B in me magnet e---^ 

constitute the magnet element assembly a since * "g^^, inadequate t iHc of a rare ^"wgnet ™* ™ 
rhombohedron organization, if it is in Ac wmcn inclinati o„ for Br of a rare earth magnet 

exceeded - B - since a rich nonmagnetic phase increases, inclina tion for 

[0° 6 °] . nart nfFe and the magnet element assembly 10 may be ^"f 1 ^ - tic prop erties of a rare 

Moreover, cobalt (Co) may permute a V^*X?mI£3^ a configuration, without spoihngj ^™&«) ? r ° P , ess on atomic 

criteria. When there are more amounts of permutations oi 

magnet 1 to fall. sulfur (S), and copper (Cu) 

KLore, one or more 

may permute a part of B, and the "^''^'Sn which "» reduce the pmdmmor, ,'° *V elemremt 
assembly 10. When there are more contents of C, r, * ana/, 



a rare earth magnet 1 to deteriorate. 

[0062] 
moreover 



KL^elernnnlna^^ 

below 3 atom % as an unescapable impunty to the amo of tetragonal 

[OO6 4 ] , - Pigment assembly 1 0 contains the main phase 50 which ^^*e c rysta is ri<;h 7Q 

As shown in drawing! , the "^*J^^Sning comparatively taS^c phase is desirable in 

system substantially, the rare earth rich phase &0 contain S f . f ±f . mam phaS e 50 which »s ama& n h ^ 

containing comparatively many boron and ^^ ^Cand the boron rich phase ? « ""^SSlE °° and 70 is 
it being about 1-1 00 micrometers. The rare J*n*P volume % extent con tent of tbese nonmagnet, p 



[0065] 
Them 

r^cfe^ofab^ut 10-100 micrometers using a slam, 
the particle size oi DO wder is obtained, 

micrometers using a ball mill etc., ana powu 



micrometers using a ball mill etc., ana powac. ^ magnetic 
5t //cm ] two. . . nnenc hed In addition, a sintered 

' _ < * _ _ i_ 4. „ ; »-, ^. /-I ... 



for 1 to 5 hours is obtained. method the brittleness 

processing method between , casnng, anu i , „ m 

magnet element assembly 10 may prepare a commercial thing 

(Amorphous layer) . . fe m), and can mention the same thing as ' J^P^^S^SSg 5i» 



of the magnet element .»embly 10 ,. ontntBeo a- ^ psrt eul»le or .particle 

bean collide. Titos, when jurfjoo rtearoent °[*« "^^m ltot » ht» the nmorphoos field net. [ the 1 die Iron 
,homa 8 n«olemo.t i »embl,10«pos s .We.l»for.jndgm ,„ :, i, sun *r^ ttat the eryaal ph** 

EL,. „o» me hamnd^p of *e mngne, ^.^^^Smm*^ K ^SoT X^p SESSf 
method as above-mentioned. Furthermore, the content rate y 
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known X-ray diffraction method, etc. 

Efter, blasting processing, ion beam processing, and plasma treatment are explained as an example of the formation approach of 
the amorphous layer 20. First, blasting processing is explained. 

gmlttTc sSudSS processing which .pray, only an .bm.iv. gmin by rhn compressed »,. 

always in the negative pressure condition to the open air with ^P^^^^'^lr^^ B classifier 120 and the 
1 80 injected from the injection nozzle 1 12 disperses ; from the ; body - 1 1 lof a pasting connected through a conduit 1 70. 

Sf the constituted blasting proce ssor ,00 is used by the h*J ^g^Sffg^^^ R and 
abrasive grain 1 80 injected from the injection nozzle 1 12 wiir ^ so 3i to a classifier 1 20 from the body 1 1 0 of a blasting 
blasting processing will be performed. Then, an abrasive gram 1 8 ector 30 The classifiers 1 20, such as a cyclone, 
machine by the flow of the air by the negative pressure generated with a dus J 1 ^^ hich is crushe j and does not fit use 

olvide the "transported abrasive grain 180 into a reusable ^^^^J^^i^^pUtd to an injection nozzle 
and the shaved dust on the front face of a workp.ece. Among fliese a reusable J r ^ve g^am, ag jpp ^ 

\ £ « d ^tT^ — b * 10 front face repeated,y ' blasting 

processing will be continuously performed under stable processing conditions. 

[° 078 1 <• u • iRftic H^irable in it being 0.1 -3.0mm. When the mean particle diameter of 

Moreover, the mean particle diameter of an abrasive gram * ^^jSr^^S?« ^lli^^^foroe (collision energy) to the magnet element 
an abrasive grain 1 80 is smaller than 0. 1mm ,t ^» 20 > which has desired thickness, 

assembly 10 per one particle to become small and it to ^^^^^^^^^^6^ to the magnet element 

» i5 « - r - k *— to produce ,n a magnet element 

ass emb ly 

Sigh the gas used in order to convey an abrasive grain ^S^S^SSS^JKSS^l ~" STi&'^rjS^SS.S^S^- 
neon, and a xenon, can also be used for it by the component o£ he ^magn J el ™^S y blows off from & inje ction nozzle 1 1 2 is 
dry from a viewpoint which avoids oxidation reaction of N *^^^ sK^SSwaviness evasion, 
desirable in it being 0.1-lMPa from a viewpoint of surface smoothing and surface external wa 

[0080] . , .„ , Rn _ ot limited a generally spherical thing is desirable, here, 

Moreover, although especially the »J3^£» n JS£££ 15 a « " elliptical thing is also contained as it is 
generally, it is the spherical concept in which it does not come to see out a f spher j C al ] demand is carried 

spherical, and rather, in extent of being spherical, it is good and is *e smct *^ of a rectangle. If this spherical abrasive 

out rather than it does not have the sharp comer or he sharp suU sec on tat cal s U the shape ^o J 1Q> 
grain is used generally, since the function struck rather ^.J'f?^^^.^^^. amorphous layer 20. And generally, since a 

Kid „ make ft. nbrasiv. gmin ,80 which blow, off ^ » I^^^^XTlJ^^^ 
elemlnt ass«nbly 1 0, moving the m.gn.t ckmnt •ss.mbly 1 0 at » P'od«""™~? » ^S y 7o" reMd so ftar anotter front fa., 
.motphous layer 20 using such btaing ptttraw r^^^^f^^SZ^I which covers the magnet 

^^T^Tit^x^^^^ - — - - -— — . 

assembly 10. 



[0082] 

Next, ion beam processing is explained. 



E beam processor 200 used for this operation ^« ™ 
which irradiates a beam, and the plasma V^^««^^^^S^^i element assembly 10 so that the plasma 
shown in drawing 5 . In the beam processing room 2 1 0, the stage 2 1 Wjue magn 2 1 2, the grid 250 mentioned 

production^220 may be met is installed. Between the plasma ^^J^^ZtS Sm 220 side^Moreover, the beam 
later, new trad IZA 260, and a shutter 270 are arranged ™ *» ^f™* ^ ?IMP ^fmrVo mol KYURA pump) and cryopump, 
processing room 2 1 0 is connected to exhaust air systems (not ^owrj such as Bff^ (turbo J uc tion room 220 interior is 

through the bulb 2 1 4, and reduced pressure adjustment of the beam processing room ^ • u h 
carried out at the predetermined degree of vacuum. 
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[0084] 

The inert gas (Ar, N2, Xe, Ne, etc.) introduced in the plasma production room 220 is made to ionize from a bomb 230 by the arc 
discharge between the filament 222 for the thermionic emission in the plasma production room 220, and the plasma production interior 
wall side 224 of anode plate combination, and the plasma is made to generate at the plasma production room 220. At this time, the 
filament 222 is heated according to the filament power source 226, and the arc voltage for arc discharge is impressed from the 
ionization power source (arc power source) 228 of a direct current between the filament 222 and the plasma production interior wall 
side 224. 
[0085] 

Furthermore, with the magnet 240 prepared in the outside of the plasma production room 220, since a magnetic field is formed in the 
plasma production room 220, the plasma can be confined in the plasma production room 220. Thereby, also in a low-gas-pressure 
field, high electric field required for discharge starting are obtained, and plasma production can be promoted. 
[0086] 

The ion in the generated plasma is accelerated toward the beam processing room 210 side by the grid 250 arranged in the boundary of 
the plasma production room 220 and the beam processing room 210, and, thereby, an ion beam is generated. A grid 250 consists of a 
porous electrode, for example, a cash-drawer electrode, an accelerating electrode, and a decelerating electrode, of three sheets, and the 
predetermined electrical potential difference is impressed. 
[0087] 

Furthermore, it is neutralized by passing new trad IZA 260, such as a filament, and the ion beam which passed the grid 250 generates a 
neutrality particle beam electrically. This neutral particle beam is irradiated by the magnet element assembly 10 on a stage 212, and 
processing of magnet element assembly 10 front face is performed. In addition, the irradiation time of a beam can be adjusted by 
closing motion of the shutter 270 arranged before the magnet element assembly. 
[0088] 

In order to form the amorphous layer 20 using such ion beam processing, the magnet element assembly 10 is relaid and same 
processing is performed so that a predetermined time ion beam may be irradiated at the magnet element assembly 1 0 and still more 
nearly another front face may counter a shutter 270. Such processing will be repeated and the amorphous layer 20 which covers the 
magnet element assembly 10 whole surface will be formed by performing the same exposure as all the sixth page of the magnet 
element assembly 1 0. 
[0089] 

Next, plasma treatment is explained. 
[0090] 

As shown in drawing 6 , the plasma treatment equipment 300 used for this operation gestalt is equipped with the plasma treatment 
room 310 which makes the amorphous layer 20 form on the magnet element assembly 10, and the up plate electrode 312 and the lower 
plate electrode 3 14 counter this plasma treatment room 3 10 up and down, and it is installed in it. The lower plate electrode 314 has the 
conductive part, and RF generator 320 is connected to this conductive part. RF generator 320 and the up plate electrode 312 are 
connected to the touch-down potential in the same potential. RF generator 320 generates the high-frequency power which has the 
frequency of the arbitration suitably chosen from the frequency of the predetermined range. Moreover, the magnet element assembly is 
laid on the lower plate electrode 314. 
[0091] 

Moreover, the plasma treatment room 3 10 is connected to the bomb 340 through the inert gas installation hole 330. Furthermore, the 
plasma treatment room 3 1 0 is connected to exhaust air systems (not shown), such as TMP and cryopump, through the exhaust hole 
350, and reduced pressure adjustment of the plasma treatment room 3 10 interior is carried out at the predetermined degree of vacuum. 
[0092] 

Thus, with the constituted plasma treatment equipment 300, in making the amorphous layer 20 form on the magnet element assembly 
10, it introduces inert gas (Ar, N2, Xe, Ne, etc.) into the plasma treatment room 3 10 from a bomb 340 first. Next, after the degree of 
vacuum of the plasma treatment room 3 10 is adjusted to predetermined extent, high-frequency power is impressed to the lower plate 
electrode 314. Thereby, electric field occur in the plasma treatment room 310, and the plasma by continuation glow discharge is 
formed between the up plate electrode 312 and the lower plate electrode 314. And the ion which is the active species produced by 
dissociation of inert gas is drawn in the lower plate electrode 3 14 side by the potential impressed between the up plate electrode 312 
and the lower plate electrode 314, and the amorphous layer 20 is formed in magnet element assembly 10 front face on the lower plate 
electrode 314. 
[0093] 

In order to form the amorphous layer 20 using such plasma treatment, the magnet element assembly 10 is relaid and same processing 
is performed so that plasma treatment may be performed to the magnet element assembly 10 as mentioned above and still more nearly 
another front face may counter the up plate electrode 312. Such processing will be repeated and the amorphous layer 20 which covers 
the magnet element assembly 10 whole surface will be formed by performing the same processing as all the sixth page of the magnet 
element assembly 10. 
[0094] 

When the amorphous layer 20 is formed in the front face of the magnet element assembly 10 using an approach which was explained 
above, it is desirable to adjust arithmetic mean granularity Ra of the front face of the amorphous layer 20 so that it may be referred to 
as 0.3-1.5 micrometers. Although what is necessary is just to satisfy such numerical range of arithmetic mean granularity Ra about the 
direction of the arbitration in the front face of the amorphous layer 20, it is desirable to fulfill the above-mentioned conditions about 
the granularity curve of the 2-way a 2-way and a front face cross at right angles, for example. Since the front face of the amorphous 
layer 20 in which a protective layer 30 is formed becomes what was further excellent in surface smoothness by this, if a protective 
layer 30 is formed on the front face of the amorphous layer 20, a protective layer 30 will paste up firmly and will stop being able to 
exfoliate easily. 
[0095] 

Here, since local thickness will become very thin in the field of the protective layer 30 on the heights of amorphous layer 20 front face 
when the thickness of a protective layer 30 is comparatively thin if arithmetic mean granularity Ra becomes larger than 1.5 
micrometers, it is in the inclination a pinhole etc. becomes easy to generate to the field. Moreover, since local thickness becomes very 
thick in the field of the protective layer 30 on the crevice of amorphous layer 20 front face when the thickness of a protective layer 30 
is comparatively thick, it is in the inclination for the magnetic properties of the rare earth magnet 1 in the field to fall. On the other 
hand, when arithmetic mean granularity Ra becomes smaller than 0.3 micrometers, it is in the inclination for a protective layer 30 to 
become easy to exfoliate from the amorphous layer 20. 

i 
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[0096] 

As an approach of adjusting above-mentioned arithmetic mean granularity Ra concerning an amorphous layer to above-mentioned 
numeric- value within the limits, the method of adjusting the output of an RF generator etc. is mentioned, for example in the approach 
and the plasma treatment which adjust the time amount which makes a particle collide with the front face of the magnet element 
assembly 10 using a shutter etc. in the approach and the ion beam processing which chooses the class of abrasive grain, the mean 
diameter of an abrasive grain, and the configuration of an abrasive grain as the optimal thing in blasting processing. 
[0097] 

Moreover, also in processing [ which ], above-mentioned arithmetic mean granularity Ra can be made into the thing of above- 
mentioned numeric-value within the limits by adjusting the collision rate to a solid particulate or magnet element assembly 1 0 front 
face of a particle beam. 
[0098] 

In the rare earth magnet 1 of this operation gestalt, it is desirable in the thickness of a corrosion resistance viewpoint and the viewpoint 
of reservation of sufficient magnetic properties to the amorphous layer 20 being 0.5-1 .2 micrometers, and more more desirable still in 
it being 0.3-2.0 micrometers from viewpoints, such as a production cost. 
[0099] 

(Protective layer) 

A protective layer 30 is formed on the front face of the amorphous layer 20, and if it is the ingredient which can be used as a protective 

layer of a common rare earth magnet as the component, it will not be limited especially. 

[0100] 

For example, as a protective layer 20 which makes a metal a component, the plating of the metal or alloy which has the oxidation 
resistance of nickel, copper, zinc, etc., or these composite coatings exist. Nonelectrolytic plating, electrolysis plating, etc. are 
mentioned as the approach of plating processing. 
[0101] 

Moreover, as a protective layer 20 which makes a metallic oxide or a metal nitride a component, oxides and nitrides, such as 
aluminum, a tantalum, titanium, a zirconium, a hafnium, and niobium, are mentioned. As an approach of forming such an oxide layer 
or a nitride layer, well-known membrane formation techniques, such as liquid phase grown methods, such as vapor growth, such as 
vacuum evaporation technique, a spatter, the ion plating method, a CVD method, or a spraying process, the applying method, or the 
solution depositing method, or a sol gel process, can be used. 
[0102] 

Moreover, an epoxy system coating etc. is mentioned as a protective layer 20 which makes resin a component. As an approach of 
forming such a resin layer, dissolve the above-mentioned component in solvents, such as ketones, and coating liquid is produced. A 
blade coating method, a wire bar coating method, a spray coating method, A dip coating method, a bead coating method, the air-knife- 
coating method, After applying to an amorphous layer front face using the curtain coating method, a DIP spin coat method, etc., the 
approach of heating, or leaving this magnet element assembly 10 in atmospheric air, volatilizing the solvent in coating liquid, and 
forming a resin layer can be used. 
[0103] 

In the rare earth magnet 1 of this operation gestalt, it is desirable in the thickness of the viewpoint of improvement in corrosion 
resistance and the viewpoint of reservation of sufficient magnetic properties to the protective layer 30 being 5-100 micrometers, and 
more more desirable still in it being 1-30 micrometers from viewpoints, such as a production cost. 
[0104] 

The applications of a rare earth magnet are the disk drive for the starter for a line printer and automobiles and a motor, a special motor, 
a servo motor, and magnetic recording media, a linear actuator, a voice coil motor, the motor for equipments, an industrial use motor, 
a loudspeaker, a magnet for a nuclear-magnetic-resonance diagnosis, etc. When using it in an environment in which oil, such as a 
motor for automobiles, carries out a droplet especially, it is difficult to obtain the rare earth magnet the protective layer fully excelled 
[ rare earth magnet ] in corrosion resistance only by having oxidation resistance. Also in this viewpoint, since the rare earth magnet 1 
obtained according to this operation gestalt has the resistance over various corrosion factor matter, such as a sulfide, moisture, and salt 
water, it is equipped with the corrosion resistance which was fiilly excellent. 
[0105] 

As mentioned above, although the suitable operation gestalt of this invention was explained, this invention is not limited to the above- 
mentioned operation gestalt. 
[0106] 

For example, in another operation gestalt of the manufacture approach of the rare earth magnet of this invention, in blasting 
processing, the rate which makes an abrasive grain 1 80 collide with the magnet element assembly 1 0, the include angle which makes 
an abrasive grain 1 80 collide with the magnet element assembly 10 to the field of the magnet element assembly 10 are adjusted, and 
the oxide film on the magnet element assembly 10 etc. is removed first. Then, these rates, include angles, etc. are readjusted, above- 
mentioned blasting processing is performed, and there is the approach of forming an amorphous layer. Furthermore, in another 
operation gestalt of the manufacture approach of other rare earth magnets, it is not necessary to form an amorphous layer. Also in such 
a rare earth magnet, since the oxide film of magnet element assembly 10 front face etc. is removed, it excels in the adhesion of the 
magnet element assembly 10 and a protective layer 30. 
[0107] 

Moreover, the configuration of the rare earth magnet of another operation gestalt of this invention is not limited to a rectangular 
parallelepiped which was illustrated, but should just have the configuration according to an application. Concretely, when used for the 
drive part or the motor for automobiles of a hard disk drive unit, you may be the pilaster which has the cross section of a circular 
intercept. Moreover, when used for an industrial use processing machine, you may be the shape of a ring, and a disc-like 
configuration. 
[0108] 

Moreover, as a component of the magnet element assembly 10 of another operation gestalt, the thing containing one or more sorts of 
rare earth elements and Co(es) or the thing containing one or more sorts of rare earth elements, Fe(s), and nitrogen (N) is mentioned. 
What specifically contains Sm, such as a thing containing Sm and Co(es), such as Sm-Co5 system or Sm2-Col7 system (a figure 
expresses an atomic ratio.), or a Sm-Fe-N system, and Fe and N is mentioned. When the above-mentioned component is used, the 
presentation ratio of the element contained in an amorphous layer is substantially [ as the presentation ratio of the major element 
contained in a magnet element assembly ] desirable in it being the same. Specifically, in the case of a Sm-Fe-N system magnet, the 
presentation ratio of those elements in a magnet element assembly and the presentation ratio of those elements in an amorphous layer 
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. . v u t Cm F<» and N which are the major element of the magnet element assembly, 

are substantially desirable in it being the same about Sm, Fe, and N wmcn are j 

SnecLtant temperature whose rare ear* magnet of «his invention ^rrg 

mendoSsalt s£ray test - the corrosion is not ^^^^S^c^SZl specified to JIS-C -0097-2001 and 
constant temperature - after constant humidity tnal ^* e ^ 5 % n rc T ative humid ity for 504 hours, it is a tnal which Pfrforms 
exposes a sample into the ambient atmosphere of 85 degrees i C ^and « /« re 7 Qf a corroded condltlon , after 

the check of a corroded condition. Moreover, "a ' P™»^*"£. '20 Sees C and saturated steam exist, 
exposing a sample for 24 hours into the ambient atmosphere in which aegree 

[Example] 

Kter, an cnnrpi. «P1..™ -is — .» o dntei. Mk. is no. » *~ 

gHSS JU. C »d 2-h.nr hno. pnrfnnn«i in A, g» ^■^^^^pJ^SnX-*. 

^g^-g^^-SSsfij 

JTcSsTr a. »hi is shown in jasmtl .Alter *««^?»«?SSK^^L«ai<» room by P«l lor flow rate V»x>. 
Lorio, otn rnon, to 2,10 » 6 P» .. oris l,m=, A, ' ^3olt S?«S XL. F<™« source, and *= plasm. •» se"^' 

obtained. 

fell. — *_ — y - — - - - - - »— * * — " ' ""' " * ^ " 
magnet element assembly. „„* rt f 
[0116] , . face of a ^gnet element assembly using the plasma treatment equipment of 

Then, plasma treatment was performed to the J r0 ^ f ^ n °.^^X room t0 abo ut 20Pa at this time, frenuencv 

Thus, S rare earth magnet of an example 2 was obtained. 

n ^ — — * - — « - - ,te te ^ p,e ' " fu " ri " sd ,he 

magnet element assembly. nrocessor 

grain from an injection nozzle was set to 0.3MPa. , Q „„ r Protective 

SLnre, p,^ ~ ...p.rn.io.o o t » = ~ . - - — — 
la^er) was formed Thus, the rare earth magnet of an example 3 was obtained. 

(Example 1 of a comparison) of ^ front face were performed like the example 1 until it fully rinsed the 

Production of a magnet element assembly and washing of the front race h 

magnet element assembly. , _, 

P> 122 1 A t wi th nickel and the 15-micrometer nickel-plating layer (protective layer) was formed. Thus, 

Then plating processing was earned out with nickel and tne 13 mn. 
Te rare earth magnet of the example 1 of a comparison was obtained. 

<A check of a crystallized state> comnarison was cut in the direction of a laminating of each class 

ST^bs^ 

partic,e - checked in the 3rd layer ° 

Ke other hand, two layers were checked in the rare earth magnet of the example 1 of a comparison. 

EL crystallized state of above-mentioned each Cass of the rare ■^^^ 1 ^^^X^^ V ^- 
Seckelusing the electron diction method. JJdSed. Moreover, the diffraction pattern wh.ch 

pattern which suggests existence of a crystal to the =lst 4,16 y 

suggests existence of a crystal was not checked in the 2nd layer. 



1— <-^. QllP 
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[0126] . . • ^.o^m^etofthe examples 1-3 assumed from an above-mentioned result is shown 

The type section enlarged drawing about the rare ^^*°J^ S (the 1st layer) containing amorphous structure, the 
in drawkl • That is, it is thought that the laminafcng of _the protect^ ^yer ^ me y ^ containing a crysta l has been 

SK-rnt 2 ^ 2 

-gn^eS^ ^ ^ - ^ magnCt " eXamPkS * 

Sme cross-secdon suture of me rare e^ ^ 

of the amorphous layer 20 and a protective ^^^^^SSers as Ra. From this result, it was checked that the 

S=£S£ 2.^3355 SS— « — 20 

812 other hand when the crystallized state was similarly checked about the rare earth magnet of the example 1 of a companson, the 
S£S5?£SSSt«, lasers suggest existence of a crystal, saymg was checked. 

Sr^SfSSSS. acquired examples 1-3 and the example 1 of a comparison, the salt spray test of 24 hours by JIS-C - 
0023-1989 was performed, and corrosion resistance was evaluated. 

Eauently, in the salt spray test, although rusdng was not accepted about the rare earth magnet of examples 1-3, as for therare 
eS mSet of the example 1 of a comparison, rusting was accepted. 

Sirmore, after performing the above-mentioned ^^^S^^^^^^^ 
checked. Surface observation of the P^^J*,^,!^ oXXefhand partial exfoliation of a protective layer was 
laver was not accepted about the rare earth magnet of examples I i . un inc o 
acceprJabout the rare earth magnet of the example 1 of a companson. 
[Brief Description of the Drawings] 

mrawingil It is the sectional view which met the I-I f * e J^Xuration of a R-Fe-B system magnet. 

^jnH It is the ** type enlarged drawing ^^^S^S^^ *" *« manufacture approach of the rare earth 
[Drawing 41 It is the transverse-plane mimetic diagram of the blasting proi, 

magnet concerning a suitable operation g estalt - & . feeam processor used for the manufacture approach of the rare earth 

mrawingJl It is the transverse-plane mimetic diagram of the ion oeam pro 

magnet concerning a suitable operation gestalt , treatment equipment used for the manufacture approach of the 

rD™wjng_6] It is the transverse-plane mimetic diagram of the plasma treatment eq p 

rare earth magnet concerning a s uitable operation ] gesta ilt_ conflgurat ion of the R-Fe-B system magnet of an example. 

[Drawing 71 It is the ** type enlarged drawing showing the phase conngum 
[Description of Notations] 

f I I'i ^ U W .» / - Abrasive grain. (»nd p»«c u ,»«,. ] — A .rare e^h 1 0 — A magnet «_ - 

An amorphous layer, 30 
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, This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 

rDrawingJl It is the sectional view which met the 1-1 taeMm ™„ nfi(n „ atio * of a R-Fe-B system magnet. 

SS^SSS^^^ of the ion beam processor used for the manufacture approach of the rare earth 

"sssss^^^^^ ° f the piasma treatment equipment used for the manufacture approach of the 

^^^SS^e phase configuration of the R-Fe-B system magnet of an exampie. 
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